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CLAIMS 



[Claim(s)] 

1. Use Adaptive Equalization and They are Direct Train Diffuse-Spectrum (DS-SS) Signal and 
Reference Signal. 

the approach of making min the error at the time of optimizing a convergence rate and decoding 
an input signal-ed in the code-division-multiple-access (CDMA) receiver which makes the error 
of a between min, — it is : a — phase; which is the phase receive DS-SS signal transmission 
including at least one ******, a noise, and a desired DS-SS signal, and is constituted by the 
binary bit by which the DS-SS signal of said request was encoded in the diffusion chip train 

b) Phase which generates said received sample which samples said received DS-SS signal 
transmission, and is mutually correlated at a chip rate in bit spacing; 

c) Phase which carries out correlation discharge of said received sample partially by adopting a 
partial orthogonal transformation algorithm; 

d) Phase of preparing the part I part space which has the section relevant to the DS-SS signal 
of said request, and said at least one ****** by which correlation discharge was carried out; 

e) Phase of preparing the part II part space which has the correlated section relevant to a noise; 

f) phase; which equalizes said part I part space accommodative and individually, optimizes a 
convergence rate, and makes an error min — and — g — accommodative in said part II part 
space — and — collective — etc. — changing phase; 

The approach characterized by constituting "Be alike." 

2. Approach including phase where said phase of equalizing accommodative and collectively 
updates some tap multipliers of tap delay-line structure according to claim 1. 

3. Approach according to claim 2 said updating phase includes phase which adopts minimum 
mean square (LMS) algorithm. 

4. Approach including phase which updates said accommodative tap multiplier of some of tap 
delay-line structures [ phase / which changes / exception / individual ] according to claim 1 . 

5. Said approach according to claim 4 phase which changes [ exception / individual ] includes 
accommodative and phase which adopts recursive minimum square (RLS) algorithm. 

6. Said approach according to claim 4 phase which changes [ exception / individual ] includes 
accommodative and phase which adopts minimum mean square (LMS) algorithm. 

7. Approach according to claim 1 constituted by phase where said phase which carries out 
correlation discharge partially adopts gram-Schmidt conversion. 

8. Approach according to claim 1 phase of preparing part II part space includes phase of 
preparing part II part space which has the correlated section relevant to noise and at least one 

9. Use Adaptive Equalization and They are Direct Train Diffuse-Spectrum (DS-SS) Signal and 
Reference Signal. 

It is the adaptation code-division-multiple-access (CDMA) receiver which makes the error of a 
between min. : Means which is a means to receive said DS-SS signal transmission including at 
least one ******, a noise, and a desired DS-SS signal, and is constituted by the binary bit by 
which the DS-SS signal of said request was encoded in the diffusion chip train; 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

In the CDMA receiver using partial correlation discharge The approach and equipment which 
receive and decode signal transmission Technical field Generally this invention relates to direct 
train code-division-multiple-access (DS-CDMA:direct sequence code division multiple access) 
communication system in more detail about the field of communication system. 
Background Code-division-multiple-access (CDMA) communication system is widely used in the 
satellite communication which has the application of military and a commercial. Since it is spread 
on the large frequency spectrum to which the information which communicates was assigned and 
the reuse of this frequency spectrum can be carried out over multiple times, these systems are 
known also as CDMA spread-spectrum communication system. 

Since the CDMA getting-over method tended to have received effect in the fading conditions 
which originally appear by the ground and the land-mobile environment generally, the application 
was restricted to satellite .communication. However, CDMA commumcation system is spreading 
also in a ground land-mobile environment by development of the latest digital signal processing 
facility. For example, a CDMA system can be used now for a cellular phone environment by the 
latest development. 

Generally, there are two kinds of CDMA communication system. One is known as a frequency- 
hopping CDMA system by which a large allocation spectrum is divided into many narrower 
frequency bands, and according to a predetermined sign, among these frequency bands, an 
information signal is switched, namely, "it hops to it" in this system. Another CDMA system is 
known as direct train CDMA communication system (DS-CDMA), and is diffused on the assigned 
frequency spectrum by combining the User Information signal of a binary bit with the diffusion 
sign called a pseudo-random noise (PN) sign. This diffusion sign is constituted by the binary 
condition of the predetermined train called a chip. Conventionally, a CDMA transmitter generates 
DS-SS signal transmission by carrying out the multiplication of the diffusion chip train identified 
by the specific receiver to the User Information bit string. In the usual CDMA communication 
system, the diffusion chip train turned to them understands the receiver beforehand, and it 
decodes DS-SS signal transmission based on the known diffusion chip train. 
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i . mi&mt&mmi.xw.mm&wix'<* (ds - ss) m^t&mm^ 
t<Dm<Dm&&%L'M=-+z>ft^#n&m.mffi (cdma) ft««icj3^T, ixm 

a) 'Ptj:<t*,^'^<D&m^, «fffe«br;Bf2©DS-ssIf^DS- 

b) e^naBi+ic. ^a*-ciME*»«Ds - ssa«««-y->^'J 



iz & o r HtJ& £ ft 5 c £ £ ftfft t f & X&o 

3. 1flBE*r«Kft<« (LMS) 7;u=f'JXA£Sffl-rSS:«£ 

^i?l»3fc^2SBfi0>^£o 

6. f«EW«fcJ:tf«3WI=Wr*«lll* t * (LMS) T;u=f 
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7. »»fl*llcffilB»l»-r-61WHB™A<^A— >i5^ h*»^»ffl-r*»B 

9. m&m<t&mmLxw&w#Mx'<* <ds - ss) m^tmmm^ 
tomom^Mi'Nz^^m^^^m^mmm (cdma) §fit«feot : 

BrSODS'- ssffi*fc«fctffirlBiJ>£< 1 oOififl-^tia^-r-Sffi 

*t*fcH3i-r*»«iiKnii**-r**2»»ffinii*i9!it**2*« : 

fl-§-i:BiriSRlTM(7)DS - ss»««fc©M©«**»'N=-«***'Mb¥« 

r 

|:J:oTi«$tl*Ci:^tt4:t*CDMAftflaU 
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1 0. »B*<t**JfflLTtt««littWtt1lfc*'«2 hfr (DS - SS) 

«^«-^t(orpia>^^«/M^i''S^^i 1 J^a^ (cdma) sreaicfci* 

e) ftJfERfTsICD D S - SS«^te*0^lt*l=MViaffil»BM**^* 
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#J0fi^c^c (DS - CDMA : direct sequence code division multiple acces 
s) IfyXf AI:itl,o 

«F#$HH£MM» (CDMA) ilfli/XTAte. mffla3<fctfi£J!!a>ffl&£*r"2" 

CDMAtlil^li. *6±fc<fct;ie±^l!lHI*l3— «WI=a*t«7x— ^ 

5£(D^i?*;U{I#«ia«tl<&f§jiK<fc CDMAjHIi/X^f A(i*t!j_tRi_h 

»»aiaicfeL^rt»*&LOOfc-S« tzt7L\Z. ftifiOSHtlCfcy* CDMAv 
-figlZ, CDMAillii/X^AIZ[i2ffl^iA<fc^„ 1 Ol*. jAl^J^X^^ h 

;u^*oj:y^jBa*#«i=»ii*^*ffla**^tr>^cDMA^^A 

tLtflIb*itfcy, Z(DvXfAt lift fgfl-^ li. Rff^<D^#l^o-C-*tt. 

a>jga«t**wc«y*7Lfe*t*. -Tfcsb* r*?^j £*l$ 0 t?iorocD 

MAvXfAlt tt»$ijCDMAaflh>*-rA (DS-CDMA) fcLT$ffl&*L 

■easy* =*et» kdi- *tiNi*#*»tt?:/yA- y-rx (pn) *»fcn* 

C=«fey»SI**i.*it1B[^v^5iJ*ft*-r*^i:lCc*:y. DS - SSiM«#££ 
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cDMAgii^ii*, fjtMcdds - s s<f-^£gff-r&-<!=i^n*-~c. &n.mm 

#fc&i#^KIi. J£tfe5Ur B lO^-tfP4Si:4S^lcJ:y. rj£il (near-far) J Fo^gl 

- \Mz-mttz>&?\~mm-*-%o w&®^i*. mmmt^m^vJmtjaMizmm 

J:yiTLt^^T!li. (adaptive despreading) ^fclimiJiiMtf 

ffi§i£ft£o ^JfcCDMAi/XTAIzfclNTI*. g{t*t liilJE^'Ifc (adaptive e 
qualization) S^ffll^^Iiif ^^Mt^C t*<ttl.o *Ht&lt* ft 
/J\2pi§— ^§r^ (MM S E : minimummean square error) M^&WftLX. -^ft 

/jMk-r-s chicly. it«[»i»^$aj»*i3£-r*. ittk«»^^^Jfl>ait*i 
jEt^aftttT^offliiMiccfey. ^a©^- **** yxfA-/^>-^ 

MMSEa*rz*^<T^ww*3iJCseff-r*i=i*. aw* 3 ?^* (lms : 
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least mean square) &tzltW$wm'\^¥-i$l (RLS : recursive least mean) T 

jH^^fiJfflLT. hU- ->^9IJ^^ipe^ \-¥\t(Dffl<Dmm&m'^ 

lz-t& 0 Lfr LMST^'UXAIt T&fl^tfffiMfl^y^K&l^i: 
i|X^iIgA^S<^^C«>:A^^>H-5o HlJfft/h-m (RLS) T 

JUzfUXAIi. LMS7M'jXA«}:y *,i&3fciSJt#S£ < . m%<D7JU3 'J 

T*S*ttfJlZ/jN£lNi§^|Z(i % DS - cDMA-t?[±ffli^&::£#-e£&L\, Ctlb 

^^^t^frJiJOjQMfP (weighted sum) £ LT^«£;ft<5o Z*lP><D-tf P *7cl* 

(DS - SS : Direct Sequence Spread Spectrum) fi-^-^S^pfB^^ODQcDS* 
&£ft/NBl::ttl;t<&C£lz«|:y, DS - SSJI{SfI-5§-£jgJ6fi?§c-r&^&fc<fctf 

tit, EiM=*H**i**M1*-:/^u*±riW-*. ffiSfi^>^Hi. US* 
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L M S 7^3 'J XA^fcttR L S 7 'J XA0L\f*l^-^^ffll^, ftHtt 

lt£*i£o 

$1191*. CDMAjiffivX J rA(7)gl"efe'5o 

fi2g|l*. #fSBJI=J:5D S - S Slfifflf©^^ 5>^H"CfcS. 

<fc5o 

H4EII*. *56^lCck-5CDMAS6fliai0^n'^^Ht?fc*« 

$6 HI*. ^7A-va = ^ HO>Tt^b*ffll^*l««W»E*©^nf ^H"Cft 

-So 

g 7 hi*. «*: ^ 

. KTFO&KW £ mm t £«*-&3bt!:"C*£f£ C <t l=«fc y £ £>l=m < Sfif £*t<5 

o fiflh>*T-Al 0 01=14. ttft^ffiftt^^f HU (DS - SS) »««#3 0 
$3a£fl|-r«5a»<DCDMASI(t*1 0**5**15. DS - S SiHHi^-3 01=1* 

. tttt^:7W"Ct»*b*3lxfc=*tf v hT?#rt**t*^<— KBfMfllW 
5£*l5o IfvXfAl 0 01=1*. fdKDCDMASHitt^felfiO^aStt^ 

«*iftf=uraa>«ai«a««*3 o isit*a»©cDMA»fi2 o *5 
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L ( 1 ) 

fc*!U g k , d k , P K I±. f*lf*lk#lfl>i- tNl^-0)$Eg««;*J U^;U, k 

■eaoWQISV* ■ ^>^A$tW^*-r 0 (1) ffiMa>i!t{i*t£^t:L 

#> l=ffl C> ti <5 c: i: 1= ^M. £ ftfc 
iHf vXT A i ooii, iSj^c dm Afifi^XT-A-efcy . ^ti.i=«fcoTj£ife 

OV¥-i%—§kMM (MSE : mean squared error) £fi'M=i~<5 d t l=<£ U MM 
MSE=E[(W T R-d l ) 2 ] j. / 9 s 
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i2i$#BSLt, mimommmi ofr$>&mzti% 

mW.(DDS - SSMM3 CKD^ 5>?gl#^£*l<5>o DS - SSJUIfl-^ 
3<D&|Z S 3.— if^jSLfr^— ^l^^o-C^^H^^-— if1t^iJ3 5 tfSUft 

— hu— ->^?u^p-y^ 2 o i a^^^-So T&mmi oit 

?m£.&?n «^203 *,#fro i— tfltfg^P '^2 0 5^ i— 
AN^^^Htc^tDv 1 — S'tf^m^^^-^^fe^-. -feU** -^P^^2 
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0 7 1*. *£:P> hP- ^te&XfZfa-ty-y- ■ ZfnyZ 2 2 0 OftJ^TT? . hL/ 
tiPN^f (gold PN codes) lC«fcoTfllj££*l<&. Mtfe^^^JI*. SHI 

5>j©#e^ hmfttiBiscadOfv^ (n) ^tts, siS2 0 9it 
itnt*u<z>i -Diz&wiTvzfm&mnLT. &m&2 1 3ic#;t& 0 ti?i2 1 3 

I*. Zlfflv7 h ■ — t ><7 (B PSK : binary phase shift keying) tttz 

<f (QPSK : quadrature phase shift keying) ^S!3&£: E <D&%«Dm%i<D— 
«ffll«IISI=<kor«^**l*. tIS2 1 3<7>{ii7Jl*. ^*igiPlS2 1 51- 
*«»2 1 5Ii«£Wflr«i||«LT\ ftl^7>ft2 1 7lZii|o 

< Ofrl* N hP-7tti©DS P56000i/'J— X^^fl OJiUKDj^fcKT)^ S** 
J^m^Zf p -iz y+r£fijffl LtiSt -5 - <h & C t £J18?THlt«fc 3 . 

SUH^fiBLT. CDMAfii200^P'^«^5, §fi2 0 
I*. f^DS - S Sit^y ^Xlz>^§fe£ft7-rfiJrMa>DS - SS»M««? 

»!<Dg(i«iSiR14£^r&:?U-tzU?£ ■ Z> 3 O 3[c#^.f,tL§o 2t& 

Kfl#3 0 6 £«tt-r*ffl»©ttH»l=«fcoT*J*$*L$o K 
fl-§-3 0 6l*. JUS!®?? 3?— St^-T JU£ (chip matched filter) • ^Q^3 

o 7izjat&*i«5 0 5^^^-S[7-r;u^li. • 7* ■ ?o y 

^7 (integrate-and-dump fi Iter block) Icj: oTlgJ&^tU CZ^Iigf^^l 

fcDs - ssmmm^tfTvzrm&T*-ti-^z?i)is?ts&zsm#£*i. tom^tf 
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Zf-&7 3 O 7(Dtii^T*DS - S SSIl{l^<&ftlfe£fi?l&U *-<7>tii2J ( 

S£i5iJlc33tNr(*. a» ^JBSttHISt (Tapped Delay Line structure) 
H»ME»4 0 6*^Lr»Jt-r*«ka>»JW.4 0 4l=IS*Lfcn - 1 fl<DlIOTI= 

7 <DftJllzmm£ftZ>&§:m-*>Zf)\'n, r 2 , . . . r n £^ ^JS^M^tt*^ 
Sv7 h ■ Uv*$<hLTl!}fE-f £«, fa^m-* > 7 )l>r \ , r 2 . . . . r n l*. ZZtfli 
• *0 k;ur-c«**i, R©»^waiHr4SC CD dJ: y#x.*> 
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^406<DtU*l±, ttrntefeZtltzmmyrfi, y n -i d » • • • Y^tt* 9 . Z*l 
&I*CC"CI4ffiH»R!S»»ffiW^^ U:J:.9***t3. 3fP^^4 0 6(D 

Hi****:* ^H$Hf=^y n -m-1 c » -..y2 c > yi c <t^9. ZZfttjIidZT* 
tetttBHSMJ^M"** h^Y2l=«fe9«**L-5. 

^*acDE^b^T;u=r'jXA^ffl^T^{i-9->^;u • h;u Rutins £8? 

^ A- 5 ^ KDttX*bj&<$*Jh.5. 

WiHI*i:, £ v ^«»^fiK»^P y * 4 o 7 lz* 9-M. fctifc* ? ?«»w 
1.... w n *#it-6. ^^^«*w 1 ....w n ii % StttfBME^^ h;uwic«fc9a**i 

. zKD^iZcfcy^se (2) *<jpts$*u ^ h;uRizj:9a**i€>aaffli«# 

tmSiCDW-^ditcDIMKDWMA^/hrz**, BrafflW*»flS»4 0 O rtt?. ? 
P^/^4 O 3l=«fe9^?L6*i**&A^i:ft*tfl**if=**lf^ K5"JlzJ:9a**L 
„ hU— ->^IJI^*tf&-T'5o ^4 0 5lt m#^4 O 40)^73^^ 

ftLT. ^*SHiA4 0 8$«iRt*. ^»«©ai*4 0 8f4. *P»/3*»» 
409tBtt^HV^4 1 0£l~j£t>*l<i> 0 il^7a-^4 1 0(4. K 

ic^ot^^^-So n*S7P»^4i oil*, mbssai2j4i 5$»«-r* 
^jttt-r*cti=<fc9. »tt$*ifce^ KD«tt**ij3E"r*. *fls»m*4i 5 

<*r^SStll^4 0 8i:l4. **t&a>IH<D (1/n) ttlz «fc 9 HOT £ d t 
W*fc^. hL/-->^lt an#»/***4 0 9li* *ff*0>ttlft4O8£: 
„ 7P<^ 4 O 3l:J: yStt$*l§fcb^i:A^^^:Sit*^ h*iJ££itgi 
-f£ 0 hb-->^**(4. fcb^i:ft^$*lf:S?4 0 3<DttiJ3tiK 



m.vi- 4 16 £rt-_L T»M/MI 1M_ q ? 3 .._ h u-- > WIS 
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T?Z>t. 6l;M£S£^;t-C, iiJ2l4 1 5 jMJQJW/*** 4 0 9 

^P^^4 0 7lwJH-5 o ^»^M4^P'^4 0 7tt, fi/jN^-^ (L 
MS) TJU^'JXA*fcl*^»«/h-* (RLS) T;U3'jXA(Dlvf*lfr-^ 

zt. ^i**ifchu-->^- tf*y K5ij33j:t;*&^i:ft*tt**»'fc»e'y 

o **W<D*Hi<i:SIK«l=«k*»»«ll»l»»4 0 6l*. #a<Dfc*lM±**<D 
EftlcH-r^WT— ^r-r^^-v^fiJffl-r*- 5^v^W«*l=ot^Ttt, SP» 

, yi c (Y2> ti=ckor#rt**i*m*sa«-r*. 

JHtt«>«fc5l^ ^7A->i5*; KOttX**!*. » U > & S« * 



(15) 
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mzm)&<o nemvi*. sg«t>^ ■ kjur#a2i£*u 



r? 




1 


0 


0 


0 


0 




r! 








1 


0 
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0 




r 2 
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r 3 




-w5 


0 


1 
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0 
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r 3 
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0 
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* ( 3 ) 
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^&£^b^&*Mcj6CTft^[b£*i£o »aftssjfi«i=fct^Ttt. atBHM 

■CfctLtf LMST;U^'JXA0!>«ffl**l5lf «Y 2»»ffiM0)H*tttt (Eigenval 
ue ratio) (»*B*tta>*/J>B*ittU:»-tSJt) £/J>£<-T£o B^fitibfcJ: 
t/S^rfltlttfc (Eigenvalue spread) l*> *X»rt*Cf4H i:»**l!S"t* *f=ftl= 

Y2lCilLTffl^SCtA<T?#-5o affiH** h^Y2*»fct*itll x 6*l 
SLMS7^=f'JXAIi, (step size) £fflivc*?? 

% 1 9 8 Prentice Hall (— a.— VV — v— ) l=<fcyaSfr 

$tlfcS. Haykin^CD Adaptive Filter T heorylw.^L-5 ^ t tfiT*&Z><, 

ffiH#»J*#£*-f*»#ffiraY1 14. LMS7JI/a'JXA*td±RLS7ib 
:JUXA(Dlvr*U&*— ^Sffll^T* ^J&ftlC^fcMJI^-lb^tl&o LMSlt 
aA^T^d^ff^E LT =t za>»#ffiM0«Mtl::m^ d tWT'&Zo Chit 

dtif*. iat»S^a*<ffll^*i«affiB8»»ffiWY2lci8Lrffl^&4i* 
LMS7;^'JXAil*»»tt"Cft«. RLSI*»»ffiIW<^ hJUY 1 © 

*t*:SP#ffilW Y 1 I" H LXmm&MSLttttT R LSffcltLMSlffll^ 



(17) 



4$ gsp 9-503362 



UfttoKftMfRmZtltzT-Z (Y) ^ffltN^LMST;U=r'jXA<7>iRm3im 
. (l^CDS^fil&ifctf. 3i«lx^KD4iB8»WEt*|ziJx$<«:5fc«>-Cfe-5o H 

ffiH** huy 1 , Y2AM^*l5, 

CICQSIi. L/^UCDfflUfifl&^-r <& LMS T;U=f 'J XAfl)4*Of^ll 

H^tf-To Xlil*. Sm^K^a-To Y$ft[*. (ensembled-av 
erage-squared error) ffiM«-§-CDfHI £ . L M S 1^X14^ it £t£ 

Wt. 1 0 0\B\<D%k±LLtz ; >S.zL U-va >i&tt£¥^b1-£Z£lc<J:y£j&£ 
_*L^„ C CD 5/5 ^ _b-i/ a >:ej*._ s^fflHJBafllWMtoifigi *u * 
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ga>ft#&ifc5"J (Gold Spreading sequences) (Zffl y $3*1% 0 PftMOm^W 
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#i¥9-5 0 3 3 6 2 



■l»**lfc»»ffilBY 1 (*. R L S * felt L M S Ol^*l^-*$fflt^t*ft 
Tt<l:l^ Z©:&afe£ffll^fc % DS - CDM.A*>X-T-AlCff35fi3Siae©»» 

* L M S T;U=f 'J XAffcli R L s t;u=t 'J XA0>J|X3fciSj££5SRMl::& 

jK£iNC£i4iBa-e&*o aiEf*©Bi*«i=j:y»**L**i6K<3!>flittfc«fci;ie 
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